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SUMMARY A case of haemorrhage into a parasagittal meningioma treated by surgical resection is presented. A review of the literature found 43 additional cases of meningioma associated with haemorrhage. By correlating these cases with those from another large series of meningiomas classified by histological type and location, an estimation of the "relative bleeding tendency" of certain classes of meningiomas was made. Haemorrhage associated with meningioma is a serious complication and proper treatment consists of evacuation of the haematoma with resection of tumour.
Although much is known about the natural history of meningiomas, the behaviour of such tumours in a given patient depends on many factors: location, size, histology, and cytology.' There is little information about haemorrhage associated with meningiomas and the influence of such haemorrhage upon patient outcome. We present a patient who bled into a parasagittal meningioma, and review the available literature on haemorrhage associated with meningiomas.
Case report
The patient is a 77 year old Filipino male who presented to the Palo Alto Veterans Administration Medical Center in April, 1978 , complaining of the sudden onset of weakness of the left leg. Five years before he had been admitted to the hospital for a similar left hemiparesis which had resolved. Neurological evaluation on admission revealed an alert, oriented patient with left hemiparesis and hyperreflexia which was greater in the lower extremity. Sensation was intact and there was no papilloedema. A right parasagittal mass, which was faintly seen on a non-contrast CT scan, exhibited marked contrast enhancement (fig la and lb) . Angiography revealed a faint blush in the same area. All studies indicated a parasagittal meningioma. The patient refused surgery and was followed closely as an outpatient.
Over the next three months his hemiparesis improved but not completely.
In July, 1978, the patient had a sudden exacerbation of the left hemiparesis associated with headache. Neurological evaluation demonstrated only left hemiparesis and hyperreflexia. The leg was more involved than the arm and was more impaired distally than proximally. A repeat CT scan without contrast showed a diffuse high density lesion consistent with the presence of blood within the previously demonstrated tumour mass (fig 2) . Progression of the left hemiparesis led to surgical exploration At surgery an egg-shaped tumour was found attached to the falx. The superior sagittal sinus was patent. Tissue necrosis and yellow discoloration due to previous haemorrhage were found within (1977) . § Morbidity-any permanent neurologic deficit; Normal-complete rezovery.
Resection refers to total or subtotal resection of tumour and evacuation of hematoma; Evacuation refers to only evacuation of h-mitons. 1 ¶ Slow refers to symptoms relating to the tumour and/or hematoma being present more than 24 hours prior to hospitalization; Sudden refers to symptoms being present less than 24 hours prior to hospitalization. syncytial meningioma (32 %), followed by angioblastic (18 %). The greatest number of meningiomas were located on the convexities, but were also found infratentorially, intraventricularly, and in the spinal canal. Tumours occurred with equal frequency on the right and left sides. Clinical data revealed that the average age at the time of haemorrhage was 50 years, and there was an equal sex incidence. Symptoms from the haemorrhage were slow in onset in just over 50% of patients; in the others the event was rapid in onset and usually catastrophic. Many patient had more than one type of haemorrhage associated with their meningioma; however, the most frequently occurring haemorrhage was subarachnoid (35 %). Of the 35 patients where operative data is available, 24 had craniotomy for resection of tumour. Of the 33 patients where outcome is known, only 4 (1 %) recovered completely and all these patients had had tumour resection. 520% of these patients died. Interestingly, those patients who had no surgery or only haematoma evactuation (10 cases) all died, whereas the outcome was more favourable when tumour resection was accomplished at the time of the craniotomy (table 2) .
By relating data from this series of meningiomas associated with haemorrhage to data obtained from a large series of meningiomas which reports the incidence of histological types, it is possible to calculate an approximate "relative bleeding tendency" for a given histological type of tumour. Angioblastic meningiomas comprise 8 % of the 1197 surgically verified intracranial and intraspinal 
